Point mutation in the exoplasmic domain of the erythropoietin receptor resulting in hormone-independent activation and tumorigenicity.
The receptors for erythropoietin and other cytokines constitute a new superfamily. They have no tyrosine-kinase or other enzyme motif and their signal-transducing mechanism is unclear. Here we describe two classes of activating mutations in the erythropoietin receptor (EPOR). A single point mutation in the exoplasmic domain enables it to induce hormone-independent cell growth and tumorigenesis after expression in nontumorigenic, interleukin-3-dependent haematopoietic cells. A C-terminal truncation in the cytoplasmic domain of the EPOR renders the receptor hyperresponsive to erythropoietin, but is insufficient to induce hormone-independent growth or tumorigenicity. The activating point mutation retards intracellular transport and turnover of the receptor. These alterations in metabolism and tumorigenicity caused by the EPOR with activating point mutations are similar to those observed in erythropoietin-independent activation of the wild type EPOR by association with gp55, the Friend spleen focus-forming virus glycoprotein.